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ABSTRACT:

Incumbency is frequently considered as a barrier to the transformation of
unsustainable socio-technical systems such as energy systems. However,
despite wide use of the term, ‘incumbency’ has never been fully or
adequately defined within the sustainable transitions literature. This
working paper considers the use and meaning of the term incumbency in
relation to sustainable transformations, specifically in relation to the UK’s
heat system. It takes ideas of incumbency from other disciplines
including economics, politics and innovation. Synthesising these
literatures, the paper proposes a number of characteristics of
incumbency. Finally we propose a definition of incumbency in relation to
sustainability transformations, which suggests that incumbents are actors
already present in a specific socio-technical system, who are likely to be
involved with unsustainable practices, and who possess the capacity to

affect system change.
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UKERC’s ‘Heat, Incumbency and Transformations’ project or ‘HIT is
investigating the role of incumbent private companies or firms in a
transformation of the UK heat system to a more sustainable model. This paper
attempts to define incumbency in the context of sustainability transformations,
focussing specifically on the heat sector in the UK as an example.

Incumbency is a widely used term within the energy discourse, but it has no firm
definition in this area of research and only limited definitions elsewhere.
However, use of the term ‘incumbency’ often engenders (normatively) negative
ideas of path dependency and the role of political and institutional power in
shaping governance towards the interests of the incumbents (e.g (Kern & Smith,
(2008), Geels, (2014) and Hess, (2014)). The general understanding is that
incumbents can slow or stop innovation.

Working towards a definition of incumbency will firstly fill a significant gap in
the sustainability transitions literature. We also hope that this definition will also
be a useful theoretical heuristic for researchers and others involved in
sustainability transitions.

There is limited evidence to suggest that incumbency is a necessarily negative
aspect of socio-technical systems. It is however worth noting that there is also
limited evidence suggesting that incumbency can ease or support
transformations. This lack of evidence possibly reflects a general lack of specific
considerations of the effects of incumbency within the sustainable transition
and transformation research. We currently take an agnostic view on whether
incumbency is a negative or positive force and accept that it could be both of
these things as has been recognised elsewhere (Pearson, 2016). The further
stages of this research project will analyse the incumbency issues in relation to
the UK’s heat sector and the potential sustainable transformation of the heat
system.

Within this paper, we firstly consider why a transformation of the UK’s heat
sector is needed and what a transformation may entail. We go on to consider the
role of businesses in the UK’s heat sector followed by investigating the use of
the term within the sustainability transformations literature. We then consider
theoretical approaches to understanding incumbency within the key research



areas that use the term, economics and business, politics and innovation
studies. We go on to propose four characteristics we expect incumbents to
possess and finally propose how these varying ideas of incumbency can be
applied to the UK heat system attempting to provide a working definition of
incumbency in this context of sustainability transformations.

Underlying this paper, our theoretical context for considering the UK’s heat
system is the multi level perspective (MLP) model on transitions as proposed by
Geels (2011). The 2011 (revised from Geels (2002)) diagrammatic version of this
model is shown below in figure 1. Of particular interest to those involved in
incumbency is the socio-technical regime level, the level of socio-technical
systems which is dominant, established and self-stabilising. In figure 1, the
regime (the middle-level) is shown to be formed of industry, policy, technology,
culture, science, market and user preferences. Our conceptualisation of the UK’s
heat system therefore takes a much wider view than simply the technological
aspects of the energy system.
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While the MLP model generally uses the term transition, we believe that in the
context of the changes required to the UK’s heat system, the term
transformation is more appropriate. Stirling (2014, p13) explains that
transitions are: ‘mediated mainly through technological innovation implemented
under structured control, presided over by incumbent interests according to
tightly-disciplined knowledge, towards a particular known (presumptively
shared) end’. However, transformations are: *...based more around wider
innovations in social practices as well as technologies, driven by
incommensurable, tacit and embodied knowledges, involving more diverse,
emergent and unruly political re-alignments that challenge incumbent
structures pursuing contending (even unknown) ends’ (Stirling, 2014, p13). As
we explain in the following section, the changes to the UK’s space and hot water
heating system appear transformative rather than transitionary when
considering the potential scale and impact of the required socio-technical
changes.



2. The need for a sustainable transformation of heating in the UK

This section considers the UK’s current heat system, explaining the requirement
for system change. It goes on to consider the differences between space and hot
water heating and industrial heat uses.

2.1.The current system

At 64,122 thousand tonnes of oil equivalent annually (based on 2012 estimates
(DECC, 2013a)), the UK’s heat consumption accounts for almost half of the UK’s
total energy consumption. As shown below in Figure 2, this consumption is
fulfilled almost entirely by fossil fuels with gas being the predominant source of
heat. Qil and electricity also have major shares. Small shares of heat
consumption are provided by solid fuel, heat sold (i.e. through heat networks)
and bio-energy and waste.

Heat Sold ____Bio-energy
2% - and waste
2%

Electricity
15%

Solid Fuel
3% \

Figure 2. Breakdown of fuels used for estimated UK heat use in 2012 (64,122 thousand tonnes of
oil equivalent total heat consumption) based on DECC (201 3) data

Heating in the UK is responsible for 32% of all greenhouse gas emissions (DECC,
2012a) but the UK’s Climate Change Act requires greenhouse gas emissions
from the UK to be reduced by 80% by 2050 compared to 1990 levels. There is
also a recognition that in the longer term, UK net greenhouse gas emissions
may need to be zero in order to meet international climate change commitments



(Parliament, 2016). Both the UK Government and its independent advisor, the
Committee on Climate Change have explained that emissions from the space
heating sector need to be virtually eliminated by 2050 as emissions are likely to
still be required in other areas such as industry and aviation where emissions
cannot be reduced (DECC, 2012, Committee on Climate Change, 2015). A zero
emission UK economy implies that fossil fuels are no longer used for heating
(unless carbon capture and storage can be used) and as such implies a
transformation of the UK’s current heat system.

As well as the requirement to reduce carbon emissions, the UK is increasingly
reliant on imported gas for heating which has both energy security and
economic implications. 71% of the UK’s heat is generated from gas (DECC,
2013a) but the UK has been a net gas importer since 2004 and in recent years
has been importing around half of all gas (BEIS, 2016).

The UK Government has developed a heat strategy which considers potential
technological pathways to meet the long term carbon reduction targets within
the heating sector (DECC, 2013b). A number of other organisations have
produced or utilised their own pathways and scenarios which considered heating
in the future in line with climate change targets including the Committee on
Climate Change (Committee on Climate Change, 2015), The UK Energy Research
Centre (UKERC, 2013) and National Grid (National Grid, 2016). The implications
of these pathways for different heat sectors are considered in more detail in the
following sections.

Government data has generally broken down heat consumption data into three
main sectors. Domestic, comprising households is responsible for the majority
of heat demand use (57%); industrial which includes manufacturing and heavy
industry is responsible for 24% of heat demand; the service sector which
includes education, retail and hospitality is responsible for 19% of heat demand
(DECC, 2013c¢). The different proportions of heat consumed from different fuels
varies between sectors and is show below in Figure 3.



Gas oil Electricity | Solid fuel | Heat Bio-
sold energy
and
waste
Domestic | 80% 7% 9% 2% 0% 2%
heat use
Service 67% 8% 21% 0% 3% 1%
sector
heat use
Industrial | 54% 6% 23% 9% 5% 3%
heat use

Figure 3. Percentage of heat produced in each sector broken down by fuel based on (DECC,
2013a)

Since the production of the data used in Figure 2 and Figure 3, the share of bio-
energy and waste used for heat in the UK has grown due to the introduction of
the Renewable Heat Incentive Policy (see Connor et al., (2015) for more details
of the scheme). In 2015, 5.6% of heat consumption came from renewables and
the majority of this was biomass based (DECC, 2016) and this is likely to have
offset some heat from other sources.

The domestic and service sectors share similarities in terms of both the fuels
and technologies they use for space heating and hot water. For domestic and
commercial space heating and hot water, in order to get to very low levels of
emissions, various energy system models have considered future heating
systems under carbon constraints (e.g. DECC (2013b), UKERC (2013)). The
outputs from various models and scenarios for the domestic heat sector under
carbon constraints have been synthesised and it has been shown that there is
general agreement between the models and scenarios; major reductions in heat
demand through energy efficiency are required combined with the rollout of
district heating in urban areas and electric heating (often heat pumps) in more
rural areas (Carbon Connect, 2014).

In densely populated urban areas, the use of district heating networks supplied
by low carbon heat is seen as the best low-carbon option whereas in less
densely populated rural areas, distributed forms of heat generation such as air-
source and ground-source heat pumps are generally seen as the best option.
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More detailed analysis of the various potential low-carbon heat technology
pathways can be found in Carbon Connect’s 2014 synthesis report (Carbon
Connect, 2014) and in our video blog'.

The future of heat consumption in the service sector has generally not been
considered in detail however, the service sector has similarities to the domestic
sector. Heat demand is primarily for space and hot water heating and the sector
has high levels of gas penetration; it is worth noting that gas use is slightly less
common than the domestic sector and the role of electric heating is greater. As
such, we expect low-carbon heat options in the service sector to be similar to
domestic low-carbon heat options.

More recently, the use of hydrogen as an energy vector transported in the UK’s
existing gas network has been suggested as a potential low-carbon heat option
by both industry and independent researchers (e.g. Northern Gas Networks et
al., 2016, Maclean et al., 2016) and this idea has gained traction with
Government bodies such as the Committee on Climate Change (The Committee
on Climate Change, 2016). However, with very limited demonstration of
hydrogen grids and large scale low-carbon hydrogen production, this is a
technological option with significant uncertainties.

The other main area of heating, responsible for around a quarter of the UK’s
heat consumption, is the industrial heat sector where heat is used for industrial
processes (DECC, 2013a). The three industrial sectors which have the highest
heat demand are the petroleum, chemicals and minerals sectors (DECC, 2013a).
Industrial heat has generally received less policy and research focus than
domestic heating. However, significant change is likely to be required in this
sector if the UK’s carbon reduction targets are to be met. The Government’s
2013 heat strategy explained that emission reductions of around 70% from the
industrial sector would be required by 2050 through energy efficiency, fuel
switching and carbon capture and storage (DECC, 2013b).

Industrial heating has major differences to space and hot water heating in that
energy (and heat) is a requirement for the production of goods which form a

1 These various pathways have been discussed in our October video blog which can be viewed on
Youtube (https://www.youtube.com/watch?v=p44ubVXCEHk&t=4s).
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significant part of the UK’s economy. Industrial heating can also require higher
grade (i.e. hotter) heat than space heating and also may require specific sources
of heat for certain processes. Reducing emissions and increasing energy costs
for UK industry could push affected industries abroad if energy costs are
cheaper elsewhere. This could reduce UK economic output and has the potential
for carbon leakage (Babiker, 2005).
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The technological change required for a transformation of the heat system
implies major changes for heat system actors such as businesses currently
operating in the heat sector. Reaching a zero carbon UK heating system would
mean that businesses currently involved in fossil fuel heating will need to adapt
or no longer operate.

The heat sector is characterised by a large number of different actors at all
stages of the supply chain. This includes upstream fuel producers, fuel
transporters, fuel suppliers, the installation and maintenance sector and heating
appliance manufacturers. That largest heat business sector is associated with
gas and includes gas producers, gas transmissions and distribution networks,
gas suppliers, appliance manufacturers and heating installation and
maintenance companies. The other heating fuels have their own vertical chains
of companies from upstream to downstream although the markets are smaller
as there are fewer non-gas consumers than gas consumers.

The businesses present and industry structure varies significantly between
different heating fuel markets i.e. for example gas, electricity or oil. The
companies active and market structure also differs between the heat demand
sectors i.e. domestic, service sector and industrial.

As such, the heat system involves a number of different markets with some
businesses acting across markets and some businesses acting in specific market
areas. The structure of the heat system in the UK is therefore complex and
inter-connected. One aim of this project is to produce a detailed map of UK heat
businesses. The production of this map (forthcoming), which focuses on the
market structure issue in more detail, has helped inform this paper and the
results of the mapping will be released in due course.

However, even in the absence of a complete picture of the UK heat market, it is
clear that there are significant sunk costs in this sector, some in the form of
long term infrastructure such as the UK gas network (Dodds & McDowall, 201 3).
There are major financial interests for whom the potential of system
transformation to low-carbon heating implies major business change and/or the
potential for stranded assets. The responses of these businesses could therefore
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have major implications for whether and how a system transformation takes
place.

Businesses are not likely to be passive bystanders in this heat transformation
and there is already evidence of businesses attempting to influence the UK’s
Renewable Heat Incentive policy (Lowes, 2016). But it is not just through
influence on policy that businesses may be able to affect the transformation but
also through their investment and innovation behaviour (or lack thereof).
Businesses may choose to invest capital into sustainable heating practices and
technologies for which there is already a small but growing market, effectively
‘diversifying’ their business away from fossil fuels. Businesses could also choose
to invest in innovation and research and development in low-carbon heating,
developing new products and services, thereby promoting and supporting a
sustainable heat transformation.

However, it has been recognised that there are a number of reasons why
businesses often do not pro-actively innovate despite external pressures
(Freeman & Soete, 1997) and may continue to focus on existing products and
investments rather than considering new markets . This understanding is rooted
in the evolutionary economic description of ‘path dependency’ in the behaviour
of firms, where firms have institutionalised routines and practices based on past
routines and practices which can limit the scope for innovation and change of
those companies (Nelson & Winter, 1982). The path dependency literature
suggests that because of these routines and the resulting limited innovation,
firms focusing on what they have done before can potentially lock in sub-
optimal or inefficient technologies (e.g. Patel & Pavitt, 1997 and Stack &
Gartland, 2003).

The sub-optimality of technologies can be for a number of reasons and one of
the most widely cited examples of a locked-in sub optimal technology is the
QWERTY keyboard design which, despite the existence of designs that type
much more easily, remains the dominant design pervasive across society (David,
1985). Arthur (1989) argues that technological lock-in can also be caused due
to increasing returns within firms as a result of (random) historical events and
the subsequent advantage that an initial product advantage can have for the
future, with revenues allowing for faster and more advanced innovation than is
possible for other products. This lock-in, Arthur argues is akin to so called
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‘founder-effects’, or more colloquially in genetic science debates, evolutionary
bottlenecks (Arthur, 1989).

However, when considering energy systems and a transformation to sustainable
energy systems one of the key issues or sub-optimalities associated with path-
dependency is carbon lock-in. This is quite simply the idea that due to the
existence of a high carbon system (in our case study the UK heat system) the
existence and associated stability of the regime itself can limit or slow the
transformation of a regime to a fundamentally different regime. Unruh (2000)
suggests that as well as the path dependency within firms, wider networks of
firms and institutions connected to and linking these firms create techno-
institutional complexes which can lock-in high carbon technologies at a societal
level thus creating a barrier for low-carbon transformations (Unruh, 2000). The
implication for the UK heat system is that its inherent stability impedes the
transformation to a different (more sustainable) system.

This path-dependency and associated lock-in is central to much of the debate
around sustainability transitions, in particular the stability of regimes and their
resistance to change (Geels, 2004). Within the multi-level perspective (MLP) on
transitions (introduced earlier, see Geels, 2011) the socio-technical regime (in
our example the UK heat system) would be seen as being stable, partly because
of the technologies within the system and the associated firms (as well as
because of the associated institutions, rules and practices) (Geels, 2004). The
MLP would suggest that businesses operating within the current heat system,
because of the role of path dependency within firms and associated networks,
would look to avoid disruption and focus innovation and investment on existing
products and services and attempt to ensure that the external environment suits
current practices.

The wider question of this research is then, what is the potential role of these
established companies in a sustainable transformation of the UK’s heat system.
Can/are established companies likely to slow or speed up the rate of a
transformation?

15



As described previously, the role of existing or incumbent companies is seen to
be an important aspect of socio-technical systems such as in this case, the UK’s
heat system. The concept of incumbency is central to many applied energy
policy and regulation discussions. For example, Ofgem and researchers often
use the term when discussing the dominant ‘Big 6’ UK energy suppliers and
attendant competition issues (Salies & Waddams-Price, 2004, Waddams, 2008,
Ofgem, 2015). The term incumbency is also used frequently in relation to
transitions to sustainability as an important element of socio-technical regimes
(Geels, 2011). Unruh’s (2000) paper which was discussed earlier on carbon
lock-in uses the term ‘incumbent’ repeatedly (Unruh, 2000). Yet in all of these
examples the characteristics or meaning of incumbency is not explicitly defined.
In fact, incumbency is not clearly defined anywhere in relation to energy in
general or in the theory around sustainability transitions.

There is however an assertion that incumbents have power to affect
transformations, for example Stirling (2014, p86) explains: ‘incumbent interests
configure ‘scientific’ knowledges such as to condition wider social expectations
over what is ‘realistic’ or ‘unrealistic’ as directions for technological change
[177]. The overall, effect can be a powerful circular reinforcement of
incumbency.” However, the role of incumbents may not necessarily slow or
negatively affect a transition to sustainability as Geels explains: ‘A/though large
incumbent firms will probably not be the initial leaders of sustainability
transitions, their involvement might accelerate the breakthrough of
environmental innovations if they support these innovations with their
complementary assets and resources. This would, however, require a strategic
reorientation of incumbents who presently still defend existing systems and
regimes’ (Geels, 2011, p25). Despite the recognised importance of incumbency,
neither of these authors define it.

Defining incumbency is important both for our project, where it is a focus and
the wider energy/sustainability transformations debate where it is widely
recognised as being an important, if ill-defined concept. But it is not just within
the sustainability and transitions literature where the term incumbency is used.
The concept of incumbency has an important status within the economic and
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political literature and the use of the concept in these areas may help to develop
a definition of incumbency for the HIT project and sustainability transitions in
general.

Despite the recognition of the importance of incumbency within the
sustainability transitions/transformation debates as mentioned previously, the
word and concept is used frequently without any further specification or
clarification. In many instances the use of the word incumbency refers not only
to businesses but also regimes, actors and particular technologies.

For example Kern & Smith (2008) consider an ‘incumbent energy regime’
(p4093). Hannon et al., (2013) consider ‘incumbent business models (p1034).
Arapostathis et al., (2013) and Hess, (2014) consider ‘incumbent regimes’ (p25
and p280 respectively). Kalkuhl et al., (2012) consider ‘incumbent technology’
(p2). Geels (2014) discussed ‘incumbent actors’ (p23), ‘incumbent regimes’
(p25), ‘incumbent firms’ (p26), ‘incumbent discourses’ (p35) and ‘incumbent
interests’ (p35). Bolton & Foxon, (2013) consider ‘incumbent national
infrastructures’ (p2195), ‘incumbent actors’ (p2199) and just ‘incumbents’
(p2205) among other uses.

While these uses may consider private businesses, they also consider many
other actors such as organisations and institutions within a particular system
who are already operating. These uses of ‘incumbent’, being linked to
sustainability transitions also imply that the incumbents are unsustainable or
form part of an unsustainable system; this therefore suggests that in the
context of sustainability transitions, an incumbent is very often seen as
unsustainable.

This assumed association of incumbency with unsustainable practice is
potentially problematic. Unsustainable businesses may become sustainable by,
for example, becoming market leaders in renewable energy (Stenzel & Frenzel,
2008). Several questions are raised: Does a company which transitions to
sustainable business practices remain an incumbent from the perspective of
sustainability transitions? If so, at what point does this switch from
unsustainable to sustainable happen? After all, some companies may be half
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unsustainable, half sustainable and engaged in both fossil fuels and sustainable
practices.

We also recognise that issues associated with incumbency are not just about
sustainability, although the two are clearly linked in the context of sustainable
transformations. Even in a hypothetical future low-carbon UK energy system,
the issues associated with incumbency (elaborated on further in this document)
including market power and predatory practices could still be present.

For example EDF Energy, an integrated energy company operating in the UK,
owns and operates all UK nuclear power stations and is involved in the
development of new nuclear power stations. Most definitions of incumbency
would see EDF as incumbent. However, in some visions of the future energy
system, nuclear energy is seen to be a solution for climate change in that it is
low carbon and could provide low carbon energy for heat. If our goal for a
sustainability transition in the UK heat sector was only reducing carbon then it is
possible that EDF may not be considered incumbent from the perspective of the
sustainability transformations understanding of incumbency. However, simply
because nuclear power may be low carbon, does not mean it is necessarily
sustainable, and if our idea of a sustainable UK energy system does not include
nuclear power then EDF would be considered as incumbent. It is also the case
that many of the considerations of incumbency from outside the transitions
literature would see EDF as incumbent.

Clearly considering sustainability as directly connected to incumbency has a
number of issues (including the initial issue of defining sustainability (Morelli,
2011)). However, in the context of specific sustainable transformations with
required or envisaged ends or conclusions makes some sense, suggesting that
the context of incumbency is particularly important when looking to define and
understand it.

18



The term incumbency is used in a variety of different contexts and this section
considers the key uses and associated meanings of the term incumbency in
different areas. The key areas of interest are: economics and business, politics,
and innovation studies. The use and meaning of concept of incumbency in each
of these sectors are considered in more detail in the following sections.

Despite the fact that the concept of incumbency is often used when describing
firms and businesses, the economics and business literature on incumbency is
rather limited. Neither is it well defined in economics dictionaries. For example,
Ammer & Ammer, (1986) and Bannock, (1972) have no listing. However, the
Oxford Dictionary of Economics does define an incumbent firms as ‘a firm which
is already in position in a market going on to suggest incumbent firms have
competitive advantages by having a reputation and sunk costs (Black et al.,
2012). The suggestion is that any firm that exists in a market is an incumbent
and that the status as an incumbent confers and structures some incentives and
capabilities.

Fudenberg & Tirole (1986) imply a similar definition to the one outlined above
when they discuss the role of incumbents and their attempts to disadvantage
new market entrants through predatory pricing practices. In this theoretical
discussion, the incumbent is the company that is already doing something that
has the ability to reduce prices in order to reduce the profits and potential of
new-entrants potentially limiting new products or scope for competitive forces.
This definition is also implied in more recent work on predatory pricing and the
demise of entrepreneurial start-up businesses in Belgium which suggested the
market power of incumbents was contributing to the exit of new businesses
from the market; the authors in this study suggested that incumbents used
strategic price reductions (predatory pricing) and also look to influence
investors’ perceptions of new entrants in order to starve them of finance
(Huyghebaert & Van De Gucht, 2004). In these instances, while the incumbent is
simply a business already active in a market, there is also a strong implication
that these firms also possess the capacity to influence developments in that
market.
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This definition of incumbency, i.e. considering what is already there, is also
implied in other literature from the economics and business field. For example,
in the development of new brands, products and technologies, incumbents are
the companies already active in a market in which new entrants are attempting
to break into (Mahajan et al., 1993; Robertson et al., 1995). Zupan (1989) also
suggests that in the USA cable TV franchise market, incumbents are companies
that are already operating and have franchises.

The use of the concept of incumbency in the economics and business literature
suggests that incumbency is merely the presence in a market or sector. While
incumbency confers certain capabilities such as market power or incentives such
as that to recoup sunk costs, incumbency is not necessarily directly associated
with the scale or significance of firms within markets. While there is evidence
that incumbency can be linked to market power and implies a strong position in
the market, this is not a requirement for a company to be described as
incumbent. Overall, the economic and business management view of
incumbency generally sees an incumbent firm as one that is already operating in
and has already sunk assets (invested) in a market. Incumbents often also have
some privileged position in a market relative to new entrants such as the ability
to wield market power.

The other key area where the term incumbency is widely used is within politics
and political science. The term is much more widely used within the politics field
than within the economics and business field and there are many thousands of
politics and political science articles which use the term. Because of the much
more frequent use of the term incumbency within the politics literature, a more
systematic approach to reviewing the literature was taken to consider the
definition of incumbency within the political setting.

A review of academic literature using Web of Science and Google Scholar
considered the 10 most highly cited journal articles with the word ‘incumbency’
in their titles through each search engine. Across both search engines within the
search results in articles relating to politics and political science, 9 articles
appeared in both lists showing a high level of overlap and consistency between
the search engines (search performed using the term ‘incumbency’, search in
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Web of Science was for ‘title’, and in Google Scholar was for ‘articles’, performed
19/7/16).

In all of these most highly cited articles across both search engines incumbency
simply relates to the individual or party already in office (Erikson, 1971; Cover,
1977; Jacobson, 1987; Gelman & King, 1990; Abramowitz, 1991; Cox & Katz,
1996; Levitt & Wolfram, 1997; Ansolabehere et al., 2000; Abramowitz et al.,
2006. In all of these articles, all these incumbent politicians are seen to have an
advantage because of their incumbent position.

The political definition of incumbency can quite simply be considered as the
person or administration already in office or power. This definition is closely
aligned with the definition considered in the previous section. Like in the
economics and business literature, it is also the case that much of the literature
considered above sees incumbents as having an advantage over non-incumbent
politicians.

Another area of research where incumbency is an often-used term is within the
innovation literature. Ordover et al., (1981) suggest that product innovation can
be limited as a result of the actions of incumbent companies because the
incumbent has sunk costs and has an interest in maintaining and receiving
income from those sunk costs. Innovation in products or services could threaten
the company in question. The incumbent may then act to protect its existing
business through so-called predatory behaviour.

Wagner (2011) recognises that large incumbent companies can overcome their
often inherently poor ability to innovate by acquiring smaller firms involved in
more radical research and development in order to maintain a competitive
advantage. In this example, Wagner implies that incumbent companies are the
ones already operating but suggests that these companies can be large or small
and that the small incumbents can be the ones associated radical research and
development (Wagner, 2011).

In both of these examples of incumbency, like in our previous understandings,
incumbency is considered simply as the presence of a company within a market
but is linked to the possibility of and capacity for particular behaviour including
pricing, acquisitions and research and development.
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Using an example of radical product innovation, a firm is considered incumbent
if it manufactured or sold products that belonged to the previous product
generation on the introduction date according to Chandy & Tellis (2000). An
example of this could be the move from camera using film to digital cameras
(Chandy & Tellis, 2000).

The definition of incumbency within these innovation debates is associated to
specific product innovations as well as the existence of companies within a
market. This understanding therefore differs slightly to the understanding in the
economics, business and politics literature, which focusses primarily on actors
i.e. politicians in the case of politics and firms in the case of economics.

The technological focus implied by the innovation literature may indeed be
useful for considering incumbency within socio-technical transitions, as it is
fossil fuel technology that needs to be replaced with low-carbon technology in
the heat example. However, technology is just one aspect of socio-technical
systems and is intrinsically linked to businesses that manufacture, sell and
maintain technologies. As such, focussing on businesses would potentially cover
the technological aspects of socio-technical systems.
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In light of the previously considered uses and conceptualisations of the word
incumbency from across different areas of research, this section considers a
number of potential characteristics by which incumbents may be identified, and
the benefits and drawbacks of each characteristic.

Incumbents can be thought of as firms that are already active in a market. In the
context of our heat research, this would mean all the companies that are active
across the whole heat market are incumbent/incumbents. This is similar to
Smink's (2015) basic definition considered previously in the context of
transitions who proposed that incumbents are organisations already present in a
sector. It is also similar to the definitions considered previously associated with
economics, business and political science. It should be noted that Smink’s view,
which considers organisations, could also potentially include organisations
wider than just business interests such as Government bodies and other actors
and institutions.

This view links to Unruh's (2000) idea of carbon lock-in which suggests that as
well as solely technology, it can be public and private institutions alongside
businesses and technologies which can evolve together to form techno-
institutional complexes in which the effects of lock-in and regime stability are
further compounded. However, as we have discussed previously, it is generally
only actors and technologies which are seen as being incumbent as opposed to
institutions and rules being incumbent themselves. Incumbency could therefore
be an actor or technology that is already active in a market.

While this view is easily applicable, in the case of systemic transformations and
many other circumstances, it is overly simplistic because it captures all firms
and actors currently operating in a market, be they large, small, old or new as
well as all institutions and technologies. Considering the heat system as an
example, there are a very wide variety of actors: those with fossil fuel interests,
those with sustainable heating interests (much fewer and smaller) and those
with and interest in both. Under this definition all of these companies and actors
would be considered incumbent which clearly does not fit with a view of
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incumbent companies as somehow exerting power over or dominating a market
or sector or somehow having an unbalanced effect on a sustainable
transformation of a system.

This definition also has issues associated with the scale of analysis. When we say
a company is active in a market do we mean active in the energy market, the
heat market, an aspect of the heat market or even a specific technology? At the
largest scale of market, all companies would be included whereas at the

smallest scale, companies of relevance to the particular socio-technical system
may be excluded. This therefore implies that this definition of incumbency
would require context in order to be of use for analysis of socio-technical
systems.

The view of incumbents as simply active players in a market has a number of
problems and defining incumbents as companies that already exist in a market
or solely as companies that exist in a market does not provide a full or accurate
description of incumbency in the context of sustainability transitions. However,
this idea of incumbency could form part of a definition, if it considers company
context and market scale.

It may be that a firm can be considered incumbent if it manufactured or sold
products or provided services that belonged to the previous product generation
on the introduction date of the new technology.

In the example of the move from film to digital photography (Chandy & Tellis,
2000) this change and its subsequent impact on the development of social
media has had a profound impact on society, a socio-technical transition of
sorts. However, whether this technologically specific focus of incumbency can
be applicable to sustainable transformations is questionable.

As discussed earlier, technological change is likely to be an extremely important
aspect of a transformation to sustainable heat but this transformation is likely to
include a number of complex and potentially revolutionary technologies. Many
of these technologies such as heat pumps and heat networks exist today and so
the technology may not be new, it may just be different and so this may not
necessarily be a case of new technologies, just their use within new contexts.
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In many cases, firms that may be selling the existing (i.e. fossil fuel)
technologies are in many cases also selling low-carbon heating technologies.
Under this technology based idea, these firms would be incumbent even if they
were manufacturing or selling sustainable heating technologies because they
may still be selling technologies which belonged to a previous generation i.e.
are fossil fuel based. However, energy firms that have previously focussed on
fossil fuels have in some cases moved their focus to sustainable energy and
driven change. This is the case with wind energy in Spain where incumbent
utilities companies including Iberdrola have driven both the development of the
regulatory framework for wind energy and have been the largest investors in the
technology (Stenzel & Frenzel, 2008).

The tight focus on technology also ignores the non-technological aspects of
incumbency, which may have an important role in transformations. It is
expected that much more than just technological changes will be required in
order to reach a low-carbon heating system. There may also be required
changes to social practices such as how heating systems are used in homes and
businesses, with for example heat pump users accepting long periods of low-
temperature heating as opposed to the short bursts of heat provided by gas
boilers twice a day (Energy Saving Trust, 2010). There may need to be changes
to business models as new heating technologies have different financial
characteristics, for example greater electrical consumption at different times of
the day or higher levels of capital expenditure associated with heat pump
systems. There could also be changes to heat governance structures such the
development of specific heat regulation as opposed to regulation of gas and
electricity, there are already new advisory governance guidelines for heat
networks for example (CIBSE, 2015). All of these aspects of regimes could be
considered incumbent but would not necessarily be captured by the specific
focus on technology.

Overall then this idea of incumbency has limits for socio-technical transitions
because it ignores both the non-technological aspect of transformations and in
considering specific technology changes does not consider the complexity of
various interlinked and evolving technologies within large socio-technical
systems. This definition alone may be of limited use to understanding
incumbency within sustainability transformations. However, the idea of
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involvement in specific industries or technologies is one characteristic an
incumbent may demonstrate.

Incumbency may be related to the size of a business and normative views of
incumbency may not generally see small companies as incumbent. Gilbert
(1989) suggests that the economic literature on barriers to market entry has
considered incumbents as either a single dominant firm, or a perfectly
coordinated cartel. This theoretical economic understanding implies that within
a specific market, if incumbency is present, there will be one company
dominating or there will be a perfectly equal fully colluding cartel. In both of
these hypothetical situations, the dominant size or situation of incumbents can
give them market power.

In reality, socio-technical systems in general or specifically the UK heat system
cannot rightly be described as either of these things. Firstly the heat system is
not formed of one technology or industry but includes, upstream gas and fossil
fuel companies, distribution companies, energy suppliers and appliance
manufacturers to name but a few. The varying levels of (vertical) integration
between sectors and specific companies and the companies themselves involved
in a socio-technical system could be involved in extremely diverse sectors, from
the drilling of gas wells at one end to the writing of copy for a member
association at the other. With many hundreds of firms involved, the UK system
could not be seen as being dominated by one particular company although there
are of course large companies operating in certain areas.

An economic approach may consider incumbency and related issues of market
power and business concentration in relation to specific markets or sectors, for
example upstream, downstream and transportation. We are however interested
in a socio-technical system rather than a specific market. Following on from
previous discussions, this again suggests that market context may be an
important aspect of defining incumbency in relation to sustainability transitions.

Even if we consider specific markets within the heat sector from the perspective
of market dominance, this market dominance idea of incumbency is difficult.
The main markets in the heat system are energy supply, distribution, upstream
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production and appliances. There are significant differences in the governance
and geographical base of each of these sectors.

Gas distribution networks are geographically split by the Government and are
economically regulated and their regulated nature means that they do not fit
with the idea that they can use their scale to dominate a market because their
market size is set by the Government. However, while these networks may not
have traditional market power they may, due to their size, have the capacity to
have some influence on system change through other means such as socio-
political power.

Non-gas distributors of energy for heating such as oil, liquefied petroleum gas
and biomass firms are geographically based around an absence of gas
distribution network (itself linked to government policy) and the more local
nature of these businesses mean that they are often small and diverse
companies. These companies may have local market power but this is not
necessarily correlated with their size relative to the UK heat system.

Within the UK heat/energy supply businesses, while concerns have been raised,
there is no firm evidence of collusion or indeed a cartel although there has been
recognition that ‘incumbent’ (in this example the big 6) companies are at an
advantage in the market because of a lack of supplier switching by some
customers (Competition & Markets Authority, 2015).

At an appliance level, a large number of heating appliance manufacturers exist
in the UK and although this sector has often not been considered by policy
makers or researchers in detail, there is no indication of market dominance and
a variety of appliance manufacturers.

As described previously, within the UK’s heat system, there are a number of
different heat technologies. While the vast majority of heat is supplied by gas,
some households use oil, liquefied petroleum gas (LPG), electricity or biomass
for heat and within each of these technological options, there will be sectors
such as upstream, distribution, supply and appliances. Within each of these
sectors, there may be may be certain companies that dominate particular
technologies or sectors of the market. For example, Calor Gas may dominate the
LPG market and under this definition could be considered incumbent despite
only having a few hundred thousand customers. But, compared to a large ‘big 6’
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supplier with 10 million customers, Calor is very small. So, Calor could be
incumbent in the context of the LPG market but not incumbent in the larger
scale heat market. Again this suggests that considering the incumbency in
context of a specific market or sector may be of use.

If considering company size specifically as an indicator of incumbency, one key
issue is defining or measuring company size. It is widely recognised that there
are many metrics for measuring company size.

Dang & Li (2015) suggest that the three key metrics are (1) market value/market
capital/equity value, (2) Sales/turnover and (3) asset value. However, previous
authors have also included metrics such as number of employees and market
value at year end (Shalit & Sankar, 1977). Al-Khazali & Zoubi (2005) suggest
however that nearly all empirical studies in accounting and finance have used
total assets, total sales, book value of equity or market value of equity.

However there is a general recognition that each of these metric has issues in
terms of measuring company size:

1. Turnover or sales can vary significantly between years and also includes
pass—-through costs rather than value added. These pass through costs
could for an energy supplier include the value of actual energy supplied
i.e. gas and power wholesale costs which are not actually value added by
that particular firm

2. Number of employees depends very much on the sector and type of
business being undertaken. Technology companies may for example have
small numbers of employees but high levels of turnover. The opposite
would be true for more labour intensive industries.

3. Market capital or market equity i.e the sum of all the value of all the
shares of a company can be volatile and linked to short term levels of
profitability within stock exchange listed firms

4. Market value i.e. the value of a company at sale can be impossible to
measure if a company is not for sale

5. Book value of equity is linked to physical assets only and that is a metric
of only one aspect of a firm

None of these methods alone is perfect and there are clear difficulties for
determining company size using these metrics. Using a number of these
guantitative measures together may provide a more useful indicator and the UK
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Office for National Statistics measures both company turnover and number of
employees when considering firm sizez.

Overall then, relying solely on the size of a firm does not appear to be a fully
indicative measure of incumbency and there are clear issues with measuring
company size. Not only does size itself not indicate incumbency because of the
complexity of regimes and the large numbers of actors within them, the
difficulty of measuring size causes further problems. While company size may
give incumbents both market power and financial ability to invest in particular
areas or give them capacity to have socio-political power, it is not size alone
which makes companies incumbent.

Longevity may be an aspect of incumbency. If technological change has
occurred, one company may take over from another company that has
previously been present in the market for a number of years. However, the
qguestion arises: could the actual number of years a company has been in a
market make a company incumbent?

Thompson (1987) suggests that in the situation where national organisations
are privatised, the previous years of experience in a market can give incumbents
‘product reputation’ (p373) and therefore an incumbency advantage. The
company has a product advantage because it has been operating for a number
of years but not all incumbents will have that specific advantage or attribute and
just because something has existed for a long time does not make it incumbent.
It could also be argued that companies that have existed for a number of years
understand the social and institutional framework within which they exist. For
example in the energy industry, actors who have existed for a long time may
have a competitive advantage because they understand detailed and relatively
hidden governance issues such as network codes (Lockwood et al., 2016). This
phenomenon of increasing returns in political and regulatory frameworks for
established players is also recognised in the more general politics literature
(Pierson, 2000).

2 personal communication with ONS
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It is also the case that incumbents can grow very rapidly. For example in the
London (and also global) taxicab markets, Uber has rapidly become a very large
actor. In October last year in London there were 22,500 black ‘Hackney’ cabs
and a similar number (20,000) of registered Uber drivers; up from near zero just
two years earlier (Business Insider London, 2015). Uber would not be considered
an old company but it has significant market share (based on the above
numbers of vehicles) and is a technological leader and for these reasons it could
be considered incumbent based on our previous definitions. It exists and it
dominates a market. This then suggests that existence for a long length of time
may not necessarily be that important to make a business incumbent but rather
it is a company’s current position in the market. This example also shows that
businesses that are clearly incumbent such as the London black cabs, can have
their market position disrupted very rapidly.

There are also examples of companies that have been around for a long length
of time that may not necessarily be described as incumbent. Specialist high-end
brands such as Rolex or Barbour have a long history and while they are popular
and large companies, they are not market leaders in watches or jackets
(respectively) in terms of size or dominance compared to the whole watch or
jacket market. Having said that, within the context of their own small luxury
(niche) market they are market leaders and this again implies that incumbency is
very much context and scale specific, as previously discussed.

Therefore, while a company may have existed for a long time, that may not
necessarily mean that a company is incumbent because it has existed for a long
time but rather because it is already in place in a market. Clearly age alone is
not a good metric of incumbency but there are incumbency advantages that can
come as a result of the age of a company. Having said this, even the most
comfortable companies within markets can be rapidly disrupted.
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In this working paper, we have considered the various definitions of incumbency
from across different literatures. We have synthesised this information,
considering it alongside approaches to sustainable transformations and more
specifically the UK’s heat sector, an area where a transformation is widely seen
as being necessary. We hope that our attempt to define incumbency fills a gap
in the literature and provides researchers involved in the various associated
research areas with a useful analytical tool.

We have highlighted a number of ways that incumbency is considered (both
explicitly and implicitly) across various debates including economics and
business, politics and innovation. Our first idea suggests that if a company is
already in a market, then it is incumbent, however we believe business contexts
and the scale of the particular market means that this description alone does
not match with the complex nature of socio-technical regimes.

The second idea which considers primarily technological development i.e. a new
product replaces an old product does not appropriately represent both the scale
and technological complexity of systems and the wider social aspect of socio-
technical systems and this definition does not describe incumbency in the
context of system transformations.

We have also suggested that while the size of a company may give a company
market power, it does not necessarily make them incumbent as in the context of
transformations, they may be driving the transformation utilising that market
power. We have also suggested that in the context of sustainable
transformations, the age of a company is not a good metric for incumbency.

The various definitions of and approaches to incumbency show that defining
incumbency is not simple. A useful definition of incumbency in relation to
sustainability transformations is clearly multi-dimensional and requires
consideration of the values of the various elements of incumbency that can be
present within socio-technical systems.

We believe therefore that in the context of sustainability transformations,
considering different attributes of businesses together, including considering
the institutional and governance settings of these businesses can give the best
idea of incumbency. This includes recognising that incumbency can be market
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and scale specific i.e. it must be in the context of a particular socio-technical
system, understanding that actors must have a current position in the market
and that actors are likely to be involved in unsustainable practices. We also
believe that incumbency is not just limited to businesses but on a systemic level
could include other actors such as Government and consumers. We have
therefore produced a working definition of incumbency related to sustainability
transformations on which we would be pleased to receive comments.

We define incumbency in the context of sustainable transformations as the
presence of existing actors within a specific socio-technical system. An
incumbent will be currently active in the socio-technical system or a part thereof
and therefore likely to be or have been involved in unsustainable practices.
Incumbents have the economic, social or technological capacity to influence
system change.

When we consider the UK heat sector, our definition would mean that any
companies (and other actors) currently operating within the heat system are
incumbent. Determining which actors are incumbent would vary depending on
the issue you are investigating and will be context specific. We also recognise
that the specific capabilities that actors will have to influence system change are
varied and depend on that specific actor.

While unsustainable incumbents may be able to diversify and move into
sustainable heating operations, because these companies currently profit from
unsustainable practices, they have an interest in continuing their current
practices. Companies and actors also present in the low-carbon heat sector also
have an interest in continuing their current practices. It is this interest in
continuation and maintenance of the existing heat system that is the future
focus of this project.
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